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Properties of Afanganew Sled in the Raw State
The properties of manganese steel in the raw state are much like those of other raw high-carbon steels, the metal being very hard, but its ductility being practically negligible. The steel, because non-magnetic, may be used for purposes requiring a hard nonmagnetic metal, if it is not liable to shock. With better tool steels, which may make machining manganese steel a commercial operation, the metal may find a field of use in electrical apparatus, replacing some brass or other nonfcrrous metals because of its lack of magnetic qualities and lower cost.
IIKAT  TRKATMKNT  OF  MANGANESE   STKEL
Although the composition of manganese steel is extremely important in determining its properties, the heat treatment to which it is subjected to develop in it its great toughness or ductility is even more so.
As used, it is almost universally water-toughened according to the method Hadiield set. forth in his early papers"*15 on the subject. This treatment consists in heating the whole article to about 1,050" C. and then cooling it as quickly as possible by immersing it in cold water, the colder the water and the more of it, the better. It will not do to heat only a part of the piece for quenching, and if a, part of a toughened article becomes heated to redness or near it by accident or design the whole piece should be reheated and again quenched to give it proper qualities for use.
No time should be lost in completing the heating and quenching after the piece has become red-hot to avoid oxidation as completely as possible. Manganese steel is a poor conductor of heat, a factor that interferes with its heat treatment and tends to limit the thickness of the steel that may be profitably
* Iladfu'ld, R. A., On manganese sled: Jour. Iron and Steel Tnst., 1888, pt. 2, pp. 41-82; JMangane.se in its application to metallurgy: Proe. Tnst. Civ. Kng., vol. 03, pt. 3, iXSy-KN, pp. 1-16; Some newly discovered properties of iron and manganese, loc. dt., pp. 61-126. is not easily kept from entering the molds with the steel, where it is likely to cause a defect in the ingot, or casting.
